The distribution and behavior of extragonadal primordial germ cells in Bax mutant mice suggest a novel origin for sacrococcygeal germ cell tumors.
In the mouse, germ cells that do not reach the genital ridges rapidly die by a wave of apoptosis that requires the pro-apoptotic protein Bax. In Bax-null embryos, large numbers of ectopic (extragonadal) germ cells fail to die. We have studied the fates of these, in an effort to understand the etiology of human extragonadal germ cell tumors, which are thought to arise from ectopic germ cells. We find that ectopic germ cells in which apoptosis is blocked form a heterogeneous population, which partially differentiates along the gonocyte pathway to different extents in different regions of the embryo, and in the two genders. In particular, a previously undescribed population of ectopic germ cells was identified in the tail. These germ cells retained primitive markers for longer than ectopic germ cells in other regions, and represent a possible origin for sacrococcygeal type I extragonadal germ cell tumors found in neonates and infants. This hypothesis is supported, but not proved, by the finding of cells expressing the germ cell marker Oct4 associated with a coccygeal germ cell tumor in a human infant.